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Accepted 30 October 2015Women are entering medicine at increasing rates, particularly in dermatology. In this study, we compared women’s
inﬂuence and status in academic dermatology with that of men by examining authorship roles in peer-reviewed
dermatology literature.Weexamined the literature in2009andcompared that to10yearsprior (1999).A totalof1399
articles were reviewed, 594 of whichmet study criteria andwere included in statistical analysis. There was amarked
increase in senior female authorship over a decade (22% vs. 38%, p b 0.001). Female ﬁrst authorship increased as well
(41% vs. 51%, p b 0.001). In contrast, changes in male senior and ﬁrst authorship were not statistically signiﬁcant.
Federal funding for female senior authors increasedover adecade(19%vs. 37%,p=0.05), and female senior authors in
the 2009 cohort were more likely to hold a dual MD/PhD degree (0% vs. 11%, p=0.04) or pure PhD degree (11% vs.
27%, p= 0.04). Women are approaching parity with men in terms of authorship in the dermatology literature, and
additional research training and attainment of federal funding have helped women publish as senior authors.
Published by Elsevier Inc. on behalf of Women's Dermatologic Society. This is an open access article under the
CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).Introduction
Over the past ﬁve decades, women have drastically increased
enrollment at U.S. medical schools. In 1965, women comprised only
9.3% of the matriculants, but nearly half (47.2%) of incoming medical
students in 2013 were female (American Association of Medical
Colleges [AAMC], 2014; Boulis and Jacobs, 2008). In some medical
specialties such as dermatology, female residents already outnumber
their male colleagues, at 62.4% (AAMC, 2014). Such trends suggest
that women are approaching parity with men in medicine, particu-
larly in dermatology. However, despite this increased inﬂux of women
to medicine, the question remains whether their presence is also seen
in the academic sphere of medicine. Canwomen compete withmen to
hold greater leadership positions and status in academia?
The core missions of academic medicine, in addition to patient care,
include educating the next generation of physicians and biomedical
scientists by fostering research and innovative thought. Academic
physicians exert tremendous inﬂuence on the future of medicine and
their respective specialties by disseminating their research ﬁndings
through publications, which in turn brings professional recognition. As
the editor of Academic Medicine wrote, a considerable portion ofonalUniversity,Seoul, SouthKorea.
rleston, SC, USA.
ement and Outcomes, Baptist
ermatologic Society. This is anopenaccacademicmedicine pertains to publishing “original articles and research
reports, critical review, perspectives, and commentaries that address
topics across the full spectrumof broad-based concerns” (Kanter, 2008).
Thus, one approach to evaluatewomen’s standing in academicmedicine
is to measure their publishing activity, which has traditionally been
viewed as an indicator of academic impact and success.
A 2004 study published in the New England Journal of Medicine
explored the “gender gap” in authorship of academic literature in ﬁelds of
internal medicine, surgery, pediatrics, and obstetrics and gynecology
(Jagsi et al., 2006). However, studies of such kind are few in dermatology.
In this study, we set out to compare women’s inﬂuence in academic
dermatology with that of men by examining authorship roles in
peer-reviewed dermatology literature from 2009 to 2010 compared to
10 years prior (1999-2000). Speciﬁcally, we looked at the quantity of
peer-reviewed articles published and the role of authorship (ﬁrst and
last) with the aim of shedding light on the overall status of women in
academic dermatology. A study examining data from 2006 also looked
at the gender gap in manuscript authorship in dermatology (Feramisco
et al., 2009); however, unique to our study, we also examined the level
of education and research training and the source of research funding,
which may help explain any underlying trends.
Materials & methods
Data were extracted from 12 issues each of the “1999 cohort”
(August 1999 through July 2000) and the “2009 cohort” (August 2009
through July 2010) from the Journal of Investigative Dermatology (JID)essarticleunder theCCBY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
Table 1
Female Senior and First Author Characteristics of U.S. Articles with at least Two Authors.
1999-2000 2009-2010 p value
Fisher
p value
Binomial
Female Senior Author N = 47 (22.1%) N = 115 (38.0%) b0.001
Degree
MD 40 (85.1%) 66 (57.4%) 0.001
MD/PhD 0 (0%) 13 (11.3%) 0.04
PhD 5 (10.6%) 31 (27.0%) 0.04
None 2 (4.3%) 5 (4.3%) N/S
Fundinga
Federal 9 (19.1%) 42 (36.5%) 0.05
Private 7 (14.9%) 19 (16.5%) N/S
Industry 0 (0%) 7 (6.1%) N/S
None 36 (76.6%) 64 (55.7%) 0.02
Female First Author N = 87 (40.8%) N = 154 (51.2%) b0.001
Degree
MD 59 (67.8%) 79 (51.3%) 0.02
MD/PhD 7 (8.0%) 16 (10.4%) N/S
PhD 18 (20.7%) 25 (16.2%) N/S
None 3 (3.4%) 34 (22.1%) b0.001
Fundinga
Federal 37 (42.5%) 59 (38.3%) N/S
Private 24 (27.6%) 27 (17.5%) N/S
Industry 1 (1.1%) 6 (3.9%) N/S
None 44 (50.6%) 82 (53.2%) N/S
a Percentages do not add up to 100% because some authors received no funding,
while others received funding from one or more sources.
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(Archives), two of the most highly cited peer-reviewed scientiﬁc
journals in dermatology based on impact factor in recent years.
Non-peer reviewed pieces such as “Archives a Century Ago,” “Book
Reviews,” and “News and Notes” were excluded. “In-reply” pieces
were also excluded, as these are typically responses to commentaries
from the author of the original article.
Since the focus of thepresent study is the status ofwomen in academic
medicine in the United States, we focused solely on U.S.-authored articles
and excluded non–U.S.-authored articles. We deﬁned articles as U.S.
authored if the ﬁrst, senior (last), and corresponding authors were
afﬁliated with a U.S. institution. If an article failed to meet this criterion, it
was identiﬁed as a non–U.S.-authored article. For the U.S.-authored
articles, data collected included number of authors, gender, postgraduate
degree of ﬁrst and last authors, and sources of funding. Types of funding
werecategorizedas federal, private, or industry.Articles fundedsolelybya
department or division of a university were considered unfunded. Data
from articles with two or more authors were analyzed ﬁrst. The same
analysis was then performed for single-author papers.
We compared female authorship roles of the 2009 cohort with that
of the 1999 cohort using Fisher and binomial tests. The Fisher test was
used to compare the proportion of women between the two time
cohorts, whereas the binomial test accounted for absolute numbers.
Additionally, we compared male authorship roles of the 2009 cohort
with that of the 1999 cohort, as well as female authorship roles with
that of males for each cohort. A p value of b 0.05 was considered
statistically signiﬁcant. We used SAS, version 9.2 (SAS Institute Inc.,
Cary, NC, USA), for all statistical analyses.
Results
A total of 1399 articles were reviewed, 761 of which were from JID
and 638 from Archives. Comparing journals from the 1999 cohort, 347
articles were from JID, of which 259 articles were excluded because of
their non-U.S. authorship, and 322 articles were from Archives, of
which 153 articles were excluded due to their non-U.S. authorship.
From the 2009 cohort, 414 articles were from JID, of which 267 were
excluded, and 316 articles were from Archives, of which 126 were
excluded. Therefore, a total of 594 articles were included, 235 of
which were from JID and 359 from Archives.
Female authors
Combining eligible articles from both journals in the 1999 cohort,
there were 213 U.S.-based articles with two or more authors, of which
47 (22%) of the senior authors were female (Table 1). In the 2009
cohort, there were 303 U.S.-based articles with two or more authors,
of which 115 (38%) of the senior authors were female. There was a
marked increase in senior female authorship over a decade (22% vs.
38%, p b 0.001).
In characterizing the senior authors, there was a notable change in
the distribution of postgraduate degrees amongst female senior
authors from the 1999 to the 2009 cohort. Over a decade, there was
a considerable decrease in MDs (85% vs. 57%, p = 0.001), but an
increase in MD/PhDs (0% vs. 11%, p = 0.04) and PhDs (11% vs. 27%,
p = 0.04). With respect to funding sources, there was a signiﬁcant
increase in funding for female senior authors (p b 0.001) in the more
recent cohort. Female senior authors in the 2009 cohort were more
likely to receive federal funds compared to those in the 1999 cohort
(37% vs. 19%, p = 0.05). Although the proportion of female senior
authors receiving funding from other sources (private and industry)
also increased, those changes were not statistically signiﬁcant.
Comparing the 1999 cohort with the 2009 cohort, there was an
increase in female ﬁrst authors in the latter (41% vs. 51%, p b 0.001).There was a decrease in the proportion of female ﬁrst authors holding
MDs (68% vs. 51%, p = 0.02), although the absolute number of MDs
had increased. Furthermore, there was an increase in both the
absolute number and proportion of female ﬁrst authors without a
postgraduate degree (3% vs. 22%, p b 0.001). Changes in funding for
female ﬁrst authors were not statistically signiﬁcant.
U.S.-based articles with only one author were examined separate-
ly. Of a total of 44 articles in the 1999 cohort with a single author, 9
(20%) were written by female authors. Of a total of 34 articles in the
2009 cohort, 8 (24%) were written by female authors. This difference
was not statistically signiﬁcant. Due to the small sample size,
comparisons of the distribution of degrees and funding in this subset
were not feasible.
Male authors
Of the 213 U.S.-based articles with two or more authors in the
1999 cohort, 166 (78%) of senior authors were male (Table 2). Of the
303 U.S.-based articles with two or more authors in the 2009 cohort,
188 (62%) of senior authors were male. The observed change in male
senior authorship was not statistically signiﬁcant. However, with
reference to the types of postgraduate degrees held by senior male
authors in the 1999 compared to the 2009 cohort, there were
statistically signiﬁcant changes. There was a decrease in MDs (72% vs.
59%, p=0.01), but a signiﬁcant increase in MD/PhDs (10% vs. 25%, p b
0.001). No statistical trends were observed regarding funding sources
for male senior authors.
As was the trend for male senior authors, there was a decrease in
the proportion of male ﬁrst authors from 1999 to 2009 (59% vs. 49%),
although again this difference was not statistically signiﬁcant. With
respect to the distribution of postgraduate degrees, there was a
decrease in male ﬁrst authors with MDs (68% vs. 52%, p = 0.01). For
other postgraduate degrees, the absolute numbers of MD/PhD, PhD,
and non-postgraduate degree holders increased, but these changes
Table 2
Male Senior and First Author Characteristics of U.S. Articles with at least Two Authors.
1999-2000 2009-2010 p value
Fisher
p value
Binomial
Male Senior Author N = 166 (77.9%) N = 188 (62.0%) N/S
Degree
MD 120 (72.3%) 111 (59.4%) 0.01
MD/PhD 17 (10.2%) 47 (25.1%) b0.001
PhD 27 (16.3%) 28 (15.0%) N/S
None 2 (1.2%) 1 (0.5%) N/S
Fundinga
Federal 71 (42.8%) 75 (39.9%) N/S
Private 42 (25.3%) 38 (20.2%) N/S
Industry 2 (1.2%) 10 (5.3%) N/S
None 85 (51.2%) 97 (51.6%) N/S
Male First
Author
N= 126 (59.2%) N= 147 (48.8%) N/S
Degree
MD 86 (68.3%) 77 (52.4%) 0.01
MD/PhD 9 (7.1%) 21 (14.3%) N/S
PhD 22 (17.5%) 30 (20.4%) N/S
None 9 (7.1%) 19 (12.9%) N/S
Fundinga
Fed 43 (34.1%) 57 (38.8%) N/S
Private 25 (19.8%) 30 (20.4%) N/S
Industry 1 (0.8%) 10 (6.8%) 0.02
None 77 (61.1%) 79 (53.7%) N/S
a Percentages do not add up to 100% because some authors received no funding
while others received funding from one or more sources.
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of the types of funds in the 1999 and 2009 cohorts remained relatively
stable, except for an increase in funds from industry sources (1% vs.
7%, p = 0.02).
Of the 44 U.S.-based articles in the 1999 cohort with only one
author, 35 (80%) were written by male authors, and of the 34 articles
in the 2009 cohort, 26 (76%) were written by male authors, but this
difference was not statistically signiﬁcant. Due to the small sample
size, statistical analysis of the distribution of degrees and funding was
not performed.Comparison between men and women
We compared the difference in the absolute numbers of men and
women as ﬁrst and last authors in the 1999 and the 2009 cohorts. For
ﬁrst authorship, the difference between the absolute numbers in the
1999 cohort was statistically signiﬁcant, but in the 2009 cohort, the
difference was not (p= 0.009 vs. p= 0.73). As for senior authorship,
the difference between men and women was highly signiﬁcant in
both the 1999 (166 vs. 47, p=2e-16), and in the 2009 cohort (188 vs.
115, p = 3e-5), but inspection of the absolute difference reveals that
this difference is diminishing.
In relation to funding, the difference in the distribution of funding
sources for men and women senior authors was more noticeable in
the earlier cohort. The discrepancy in the proportion of funds from
federal sources was signiﬁcant between men and women senior
authors in 1999 (p= 0.003), but not in 2009 (p= 0.63). More senior
female authors were unfunded when compared to men in 1999 than
in 2009 (p=0.003 vs. p=0.55). The differences in the distribution of
private and industry funds for male and female ﬁrst authors for both
the 1999 and 2009 cohorts were not signiﬁcant.Discussion
This comparison study of published female authorship in two
high-impact dermatology journals in 1999 and 2009 strongly suggests
thatwomen aremoving toward paritywithmen in terms of the number
of authors and the distribution of postgraduate degrees and funding
sources. There was a remarkable increase in female authorship,
especially for senior authors, both in terms of proportions and absolute
numbers. This result is consistent with several prior studies measuring
the gender gap and female authorship in various other medical
specialties in both the United States and abroad (Feramisco et al.,
2009; Jagsi et al., 2006; Li et al., 2007; Sidhu et al., 2009). The signiﬁcant
increase in senior and ﬁrst female authorship over a decade, as opposed
to the nonsigniﬁcant change in senior and ﬁrst male authors, indicates
that women are acquiring senior and ﬁrst authorship positions at
compelling rates as compared to men.
While results of previous studies have been conﬁrmed by this
study, no study, to the best of our knowledge, has attempted to
explain this positive trend. Identifying reasons that may promote
increased female involvement is important as it can reveal useful
interventions to further support women in academia.
Themost straightforward explanation for the increased proportion
of women authorship is simply the increased prevalence of women in
the dermatology training programs and thus theworkforce. According
to the 1998 AAMC data tables, 51.2% of residents in dermatology were
female; in 2008, 61.3% were female (AAMC, 2009).
In this study, our results also suggest the changes in attainment of
postgraduate degrees may explain the authorship trends observed.
We found that there has been a decrease in the distribution of MDs
but an increase in the distribution of dual MD/PhDs or pure PhDs for
both male and female senior authors. This suggests that more senior
male and female physicians are pursuing additional education and
research training, and in the process, acquiring a PhD degree.
Furthermore, an increase in the distribution of PhDs for senior female
authors suggests that more womenwith PhDs are publishing. Another
explanation is that a smaller proportion of pureMD-degree physicians
are publishing because of clinical or teaching demands. However, the
absolute increase in numbers calls into question this speculation. For
ﬁrst authors, there has been a signiﬁcant decrease in the proportion of
MDs and an increase in nondegree ﬁrst female authors, suggesting
that a greater portion of ﬁrst authors is comprised of medical or
undergraduate female students. This may be a result of more women
entering medicine (and dermatology in particular), as well as the
increasing pressure to publish for undergraduate and medical
students who plan to pursue competitive specialties.
Another explanation for the changing authorship roles may be
explained by funding sources. There was a signiﬁcant trend toward
more funds for women senior authors. The distribution of federal
funds increased (while the proportion of senior female authors
without funding decreased), mirroring the increase in female senior
authors. There has been little or no change in the distribution of the
types of funds for senior male authors, nor has the number of senior
male authors changed signiﬁcantly over a decade.
When interpreting these results, we acknowledge the study’s
limitations. One notable limitation is that our cohort is from 2009.
Nonetheless, the trend illustrated by this study is still informative to
those who are interested in gender status of academic dermatologists.
A second limitation of this study is the small sample size. Only two
journals and two years were studied, possibly resulting in a selection
bias, and only U.S. articles were examined. We had limited our study
to U.S. articles because of the difﬁculty in ascertaining gender and
postgraduate level of training of authors of non-U.S. articles. However,
in doing so, our number of eligible publications was signiﬁcantly
reduced. Our strict deﬁnition of U.S. authorship also does not account
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publication of their research. Thus, the senior authors may better
represent the output and prominence of U.S. women. Furthermore,
we did not stratify the articles by their research type, nor did we
compare the citation numbers of the articles written by females
compared to those authored bymales to determinewhichwrotemore
impactful articles. For future studies, it would be interesting to
examine the trend in the distribution of types of research being
performed as well as citation numbers and to investigate develop-
ments in the last 5 years. Finally, for the purposes of this study, we
treated the last author as the most senior or lead author, which is not
always the case. However, in the large majority of the articles, the
author listed last was, in fact, the lab director or a senior faculty
member, which lends validity to our assumption. Despite these
limitations, this study provides valuable information that can help
future women entering academia, and inspire further research in the
future to look at more recent data as women’s presence in the
landscape of medicine continues to evolve.
In conclusion, over a period of 10 years, we have demonstrated a
progressive trend toward parity in the distribution of male and female
authorship roles. Our ﬁndings regarding degrees and funds suggest that
additional research training and attainment of federal funding have
helped women to publish as senior authors. As more women enteracademic dermatology, adequate mentoring to guide them toward
formal research training and grantsmanshipmay be instrumental to the
success of their scholarly pursuits.
References
American Association of Medical Colleges [AAMC]. Women in U.S. academic medicine
statistics and medical school benchmarking, 2008-2009 [Internet]. [cited 2015
September 12]. Availble from: http://www.aamc.org/download/53476/data/
table2_2009.pdf; 2009.
American Association of Medical Colleges [AAMC]. The state of women in academic
medicine: the pipeline and pathways to leadership: data tables 2013-2014
[Internet]. [cited 2015 September 7]. Available from: http://www.aamc.org/
members/gwims/statistics; 2014.
Boulis AK, Jacobs JA. The changing face of medicine: women doctors and the evolution
of health care in America. Ithaca (NY): ILR Press; 2008.
Feramisco JD, Leitenberger JJ, Redfern SI, Bian A, Xie XJ, Resneck Jr JS. A gender gap in
the dermatology literature? Cross-sectional analysis of manuscript authorship
trends in dermatology journals during 3 decades. J Am Acad Dermatol 2009;60:
63–9.
Jagsi R, Guancial EA,Worobey CC, Henault LE, Chang Y, Starr R, et al. The "gender gap" in
authorship of academic medical literature–a 35-year perspective. N Engl J Med
2006;355:281–7.
Kanter SL. What is academic medicine. Acad Med 2008;83:205–6.
Li SF, Latib N, Kwong A, Zinzuwadia S, Cowen E. Gender trends in emergency medicine
publications. Acad Emerg Med 2007;14:1194–6.
Sidhu R, Rajashekhar P, Lavin VL, Parry J, Attwood J, Holdcroft A, et al. The gender
imbalance in academic medicine: a study of female authorship in the United
Kingdom. J R Soc Med 2009;102:337–42.
